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thickness provided the movement be consistent and periodic. 
For non-sinusoidal movements phases far from 0% and 50% 
may introduce significant discrepancies. Both systems are 
compatible but respiratory training would be necessary to 
guarantee consistency for a gating strategy while it would not 
for a MIP-based ITV strategy. 
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Purpose/Objective: Evaluate the positional uncertainty of 
hepatocellular carcinomas (HCC) guided by lipiodol on 
respiratory–correlated (4D) and uncorrelated (3D) cone beam 
computed tomography (CBCT). 
Materials and Methods: Elekta XVI v4.5 (Elekta, Crawley, UK) 
was used to acquire 4D CBCT of 15 HCCs treated by 
hypofractionated radiotherapy after single trans–arterial 
chemoembolization (TACE) with lipiodol. 1320 x–ray 
projections per 4D CBCT scan were sorted into 10 CBCT 
dataset (132 projections per CBCT dataset). A 4D registration 
workflow was followed to register the reconstructed time–
weighted average CBCT with the planning mid–ventilation CT 
by an initial bone registration of the vertebrae and then 
tissue registration of the lipiodol. For comparison, projection 
data of each 4D CBCT were used to synthesize 3D CBCT 
images without motion extraction. Uncertainties of the 
treatment setup estimated from the absolute lipiodol 
position and the interfractional lipidol drift relative to 
vertebrae were analyzed separately from 4D and 3D CBCT 
images. 
Results: Qualitatively, 3D CBCT showed better lipiodol 
contrast than 4D CBCT primarily because of a tenfold 
increase of projection data applied to the reconstruction. 
Some motion artifacts were observed on the 3D CBCT but not 
on 4D CBCT (Fig. 1). Group mean, systematic and random 
errors estimated from 4D and 3D CBCT are similar, agree to 
within 0.7 mm in the cranio–caudal (CC), and anterior–
posterior (AP) directions, and 0.3 mm in left–right (LR) 
direction. Systematic and random errors are largest in the CC 
direction, amounting to 4.7 mm and 3.9 mm from 3D CBCT 
and 5.5 mm and 4.0 mm from 4D CBCT in terms of the 
absolute lipiodol position, and 3.7 mm and 3.0 mm from 3D 
CBCT and 4.3 mm and 2.8 mm from 4D CBCT in terms of the 
lipiodol baseline drift relative to vertebrae, respectively. 
Margin calculated from 3D CBCT and 4D CBCT differed by less 
than 1.9 mm, 0.2 mm and 0.1 mm in the CC, AP, and LR 
directions in the patient cohort. 
 
 
Conclusions: 3D and 4D CBCT were found equivalent in 
localizing HCCs guided by lipiodol, resulting in similar safety 
margin. 4D CBCT offers the advantage of measurements of 
the changes of tumor motion for assessing the adequacy of 
the planning margin.  
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Purpose/Objective: The inter-fraction prostate motion can 
have a significant impact on dose distribution in the target 
volume. However, the concept of the PTV was developed to 
minimize the influence of all uncertainties of target position 
on dose distribution, the problem of rotations is not entirely 
analyzed. The aim of this study was to investigate the 
influence of the prostate rotation on delivered dose for three 
different techniques. 
Materials and Methods: For 10 prostate cancer patients 
previously treated in our hospital 3D-CRT, IMRT and SIB-IMRT 
treatment plans were prepared. Internal rotations of the 
prostate in the range from -27º to +27º relative to the apex in 
anterior-posterior direction were introduced. Rotations in 
rectum direction was defined as a negative angle. Based on 
originally prepared plans, the DVH for rotated prostate was 
calculated and compared with the DVH obtained for non-
rotated structure. Changes of Dmin, D99%, Dmax, D1%, Dmean, 
standard deviation and V95% as a function of the rotation 
angle were analyzed. For each treatment planning technique 
the influence of rotation on the TCP was also determined. 
